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A Study on the Optimum Shape of High-Pressure Injection Nozzle

Jong-Sun Lee*, Hyeong-Chol Kim"

Jl Abstract }

area including plunger.

This study makes to flow analysis of computational fluid dynamics(CFD) according to the basic theory of turbulent flow
regarding high-pressure injection nozzle. It also makes structural analysis to find out the structural validity of the optimum
shape of high-pressure injection nozzle. It divides to two areas such as plunger area and high-pressure injection nozzle
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Fig. 1 Axisymmetric model for

Fig. 2 Finite element model of plunger by node and
element
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Fig. 3 Inlet condition, outlet condition and boundary

condition for flow field

Fig. 5 Pressure distribution of plunger with d=6mm,
chamfer 1.0mm

Fig. 7 Pressure distribution of plunger with d=6mm, round
1.0mm
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Fig. 4 Veloclty distribution of plunger with d=6mm, cham-
fer 1.0mm

Fig. 6 Velocity distribution of plunger with d=6mm, round
1.0mm
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Table 2 Material properties of stainless steel and zirconia

Material Den;ity IVIIE(E%ZSH; ' Poisson;/s Ratio
(kg/cm) (ke ler)
Stainless steel]  0.00793 204E+04 0.29
Zirconia 0.00609 210.12E+04 0.30
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Fig. 8 Stress distribution of plunger with pressure
500kgf/cof
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Fig. 9 Stress distribution of plunger with pressure
1000kef/cof

Fig. 10 Stress distribution of plunger with pressure
1500kgft/caf
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Fig. 11 Finite element model of injection nozzle by node Fig. 12 Boundary condition of injection nozzle
and element

Fig. 13 Velocity distribution of injection nozzle Fig. 14 Pressure distribution of injection nozzle
4, BAE Fo0| 5N T

4.1 BAU-E HOlo| 57X a1y

Fig. 112 24,728749] A1} 24,588749] RAZ 0|50
A BAnEY §5 AHGAH 12 HHYAY JeRL
298 wolgeh Bapuge it H4L 45 APt
72 Mool TRREE F 9oL BF f¥8L 2T
sjals) ARAAA £ ANGG FARNA BHol B%
9 4 Y=E Bk

Fig. 12& 45 8|49l 124 2427, A= — o
A %_% 3."%—?1‘ AJ_EH% EO:]?‘:*:_:_ 7}1011-/}_ I Y T T U T
Fig. 133} Fig. 14 #A=59 /5 14 53 o Fig. 15 Stress distribution of injection nozzle with pressure
A &9k FHERE R BAEEY A AH Y S00kgt/cuf

4



0I3M - 2¥H

| NCDAL SOLUTION

! STER>l
| sum 1

|oYiME-

S7.271 984,181 1656 2768 166
538.225 1530 o382 14

Fig. 16 Stress distribution of injection nozzle with pressure
1000kgf/ca
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Fig. 17 Stress distribution of injection nozzle with pressure
1500kgf/ cu
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Table 4 Stress and strain results of injection nozzle

Table 3 Stress and strain results of plunger Pressure ( kSgtrjcsm Strain
Stress . (ke o) Maximum | Minimum | Maximum | Minimum
(Pkr;jl;;:) (kg ;/cm) Strain 300 134 6257 | 0.739E-03 | 0.307E-05
Maximum | Minimum | Maximum | Minimum 400 1525 10.987 | 0.788E-03 | 0.544E-05
500 9983 53.26 | 0.004751 | 0.273E-04 500 1801 3231 | 0.001022 | 0.260E-05
600 9888 60.081 | 0.004706 | 0.339E-04 600 2258 9.174 | 0.001271 | 0437E-05
700 9793 77903 | 0.004661 | 0.371E-04 700 2719 31.592 | 0.001521 | 0.206E-04
800 9701 74722 | 0.004617 | 0.356E-04 800 3181 73.338 | 0.001772 | 0.456E-04
900 9607 72418 | 0.004572 | 0.345E-04 900 3643 82.787 | 0.002024 | 0.449E-4
1000 9512 68.592 1 0.004527 | 0.326E-04 1000 4106 92271 | 0.002275 | 0.537E-04
1100 9419 66.258 | 0.004483 | 0.315E-04 1100 4569 131.126 | 0.002527 | 0.696E-04
1200 9327 63.251 | 0.004439 | 0.301E-04 1200 5032 176.86 | 0.002779 | 0.853E-04
1300 9233 60.179 | 0.004394 | 0.287E-04 1300 5496 197.323 | 0.003032 | 0.104E-03
1400 9139 57.177 { 0.005654 | 0.354E-04 1400 5960 216.519 | 0.003284 | 0.116E-03
1500 9037 54.198 | 0.005591 | 0.335E-04 1500 6424 236.081 | 0.003536 | 0.125E-03
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